The disjointed Fermi-arcs in Weyl semimetals can intertwine with chiral bulk modes and participate in unusual closed magnetic orbits in the presence of a vertical magnetic field. Here we carry out the quantum oscillation study of such unusual Weyl magnetic orbits in Dirac semimetal Cd 3 As 2 , a close cousin of Weyl semimetals. We find that extra two-dimensional (2D) quantum oscillations emerge at high field, which superimpose on 3D bulk background and can be attributed to the Weyl magnetic orbits, when the thickness of nanoplates is smaller than the mean free path of the electrons. Further evidence of the 2D quantum oscillations from the Weyl magnetic orbits is provided by the nonlocal detection, which demonstrates an alternative way to study the quantum transport properties of Fermi-arcs under magnetic field. In this paper, we carry out the quantum oscillation study of the Weyl magnetic orbits in Dirac semimetal Cd 3 As 2 , a close cousin of WSMs. We find that our Cd 3 As 2 nanoplates exhibit extra weak 2D oscillations superimposed on 3D bulk oscillations at high field, when the thickness of Cd 3 As 2 nanoplates is smaller than the quantum mean free path of the electrons. The analysis of the oscillation frequency reveals that the 2D oscillations at high field can be attributed to the Weyl magnetic orbits connecting the 4 Fermi-arcs from opposite surfaces. Further evidence for the 2D oscillations of Weyl magnetic orbits is provided by the nonlocal detection, which demonstrates an alternative way to study the Fermi-arcs in WSMs.
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Weyl semimetals (WSMs) are newly emergent topological states of matter whose low-energy bulk excitations can be described by the Weyl equations [1] . These low-energy quasiparticles behave as "Weyl Fermions", well known in high-energy physics, and exhibit an apparent violation of charge conservation, leading to many exotic transport phenomena, such as chiral anomaly [2] [3] [4] [5] [6] [7] [8] and anomalous Hall effect [9] [10] [11] [12] . Another signature of the nontrivial topological nature of WSMs is the Fermi-arc surface state, which connects pairs of Weyl nodes with opposite chiralities [13] [14] [15] [16] [17] [18] [19] [20] . The disjointed Fermi-arcs can in principle be detected via the quantum oscillatory experiments, if the electrons keep phase coherence after the periodic motion along the Weyl magnetic orbits traversing the bulk to connect the Fermi-arcs on opposite surfaces [21] . Generally, the quantum oscillations from surface Fermi-arcs are mixed with bulk states, leading to a beating pattern [22] . The surface state contribution can only be identified in frequency domain. The spin polarized Fermi-arcs behave as helical edge states, supporting for a nonlocal detection which may extract the surface quantum oscillations from large bulk background and provide other transport signatures of Weyl magnetic orbits.
In this paper, we carry out the quantum oscillation study of the Weyl magnetic orbits in Dirac semimetal Cd 3 As 2 , a close cousin of WSMs. We find that our Cd 3 As 2 nanoplates exhibit extra weak 2D oscillations superimposed on 3D bulk oscillations at high field, when the thickness of Cd 3 As 2 nanoplates is smaller than the quantum mean free path of the electrons. The analysis of the oscillation frequency reveals that the 2D oscillations at high field can be attributed to the Weyl magnetic orbits connecting the 4 Fermi-arcs from opposite surfaces. Further evidence for the 2D oscillations of Weyl magnetic orbits is provided by the nonlocal detection, which demonstrates an alternative way to study the Fermi-arcs in WSMs.
Cd 3 As 2 nanoplates were grown by chemical vapor deposition (CVD) methods on silicon substrates, as discussed elsewhere [4, 5] . To improve the quality of Cd 3 As 2 nanoplates, the quartz tube was cleaned by ultrapure Ar gas for five times and a background vacuum as low as 15 was obtained prior to the growth. The Cd 3 As 2 nanoplates of length up to 50  can be obtained, as shown in Fig. 1 (a).
Cd 3 As 2 -based quantum devices were fabricated by standard electron-beam lithography (EBL) followed by Au (100 )/Ti (10 ) evaporation and lift-off process.
In Dirac semimetal Cd 3 As 2 , two sets of Weyl points with opposite chiralities are superimposed along direction, protected by the extra crystallographic symmetry from mixing and annihilation [14] . Consider a single pair of bulk Weyl nodes with chiralities , the Fermi-arcs from two opposite real-space surfaces can participate in a Weyl magnetic orbit under a vertical magnetic field [21] , as illustrated in Fig. 1(b) .
Typically, the Shubnikov-de Haas (SdH) oscillations in these Cd 3 As 2 nanoplates exhibit a single frequency in low field region but show an extra oscillatory frequency above 5 T, as we can see in Fig. 1(c) . This can also be seen in Fast Fourier Transformation (FFT), two oscillatory frequencies with and can be easily identified in sample S1. Bulk crystal Cd 3 As 2 usually presents single-frequency quantum oscillations due to the near-isotropic Fermi surface [23] [24] .
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The extra oscillation frequency at high field is probably due to the quantum oscillation from Fermi-arcs. As aforementioned, a prerequisite for the observation of the Fermi-arc oscillations is that the electrons should keep phase coherence after the periodic motion along the Weyl magnetic orbits. That is the Fermi-arc oscillations can only be observed in thin Cd 3 As 2 nanoplates with a magnetic field normal to the surface. Rotating the field B from out-of-plane to in-plane direction, the surface 
where is Fermi level, is the arc length which is comparable with the separation of the Dirac nodes (~ ) [21, 23] , and is Fermi velocity.
For simplicity and without loss of generality, we now calculate the Fermi energy and
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Fermi velocity in sample S3 via the low-field quantum oscillations. According to the Lifshitz-Kosevich formula, the oscillation amplitudes can be written as [26] 
Where is the Dingle temperature and 2 ⁄ , is the Boltzmann constant. The cyclotron frequency has ω ⁄ , with the effective cyclotron mass. The Fermi energy can be estimated by . Fig. 3(c) shows the temperature dependence of the oscillation components versus with magnetic field oriented perpendicular to the surface ( ). By fitting the oscillation amplitudes to the Lifshitz-Kosevich formula, we get the effective mass , as shown in Fig. 3(d) . According to the Onsager relation, , the calculated Fermi-arc oscillation frequency is ≈ . In our observation, the newly emergent oscillations at high field have a spacing
, generating an oscillation frequency 75 T, which is quantitatively consistent with the theoretical calculation. To keep the phase coherence of the electrons after a periodic motion, the quantum mean free length should be larger than the thickness of Cd 3 As 2 nanoplates L. The quantum mean free path is given by , where scattering time has
As shown in the inset of Fig. 3(d Fig. 4(b) . The bulk transport in conventional metal, according to the conventional diffusive electronics, satisfies Ohm's law and behaves as local resistivity or conductive tensor [27] .
However, in nonlocal configuration, the bulk signal attenuates exponentially as the increasing of the separation b (inset of Fig. 4(a) 
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